This study evaluated the impact of high severity of illness patients on hospital utilization in the metropolitan area of Syracuse, New York between 2012 and 2015. It employed the All Patients Refined Severity of Illness system developed by 3M™ Health Information Systems. These patients are important for the management and practice of nursing in acute hospitals. The study demonstrated that patients at extreme and major severity of illness generated 60 -70 percent of the inpatient days for adult medicine and adult surgery in the combined Syracuse hospitals. Mean lengths of stay for patients at extreme severity of illness were two to four times the stays for these services. Inpatient readmission rates for extreme severity of illness patients were more than double the rates for these services. The study data also indicated that the impact of patients at high severity of illness was increasing over time. The study also demonstrated that recent efforts of the Syracuse hospitals have produced reductions in the numbers of excess patient days for adult medicine and surgery, but limited reductions in the mean lengths of stay for these patients. The data suggested that meeting the needs of these patients is especially challenging in a small metropolitan area without an additional level of care within the continuum.
Introduction
In the United States, purchasers and providers of health care continue to focus on improving efficiency and quality of care. The aging of populations and the impact of chronic diseases have placed demands on the availa-bility of payer resources and challenged providers to reduce expenses and improve outcomes [1] [2] .
A major challenge to these efforts has been the group of patients at high severity of illness. This population includes individuals with multiple chronic diseases such as circulatory, respiratory, digestive, renal, and mental health disorders. Because of the aging of local populations resulting from advances in medical care and other factors, it is no longer unusual for individuals to experience a number of these conditions [3] [4] .
With respect to health services, these patients frequently require large amounts of care. As a result, they are sometimes known as superutilizers. In many communities, this care is focused in acute hospitals because nursing homes, home health agencies, and physician offices lack the capability to manage them. This is especially an issue in small metropolitan areas which lack availability of post hospital services on a 24 hour/7 day basis [5] - [7] .
These patients are important for the management and practice of nursing in acute hospitals. The planning and management of their care must be addressed by hospital staff on a continuous basis.
Many of these high severity of illness patients are challenging to health care services because of issues related to efficiency and outcomes. They generate lengthy hospital stays. Some of these stays are related to inpatient complications that entail large hospital expenses for nursing care, testing, and pharmaceuticals. Some of these patients are also associated with multiple readmissions. In many respects, these high severity of illness patients are the embodiment of the connection between health care expenses and outcomes [8] - [11] .
For all of these reasons, addressing the needs of patients with high severity of illness has become a major interest for payers and providers of care. The high resource consumption experienced by these patients has made them major financial risks for new forms of payment such as Accountable Care Organizations. The heightened risk of long inpatient stays, multiple readmissions, and inpatient complications also creates major challenges for providers of care [12] .
The need for effective management of these patients may be greatest outside major metropolitan areas. In smaller communities, where there are few alternative services to meet their needs, the impact of this population falls disproportionately on hospitals.
Population
This study evaluated the impact of hospital patients with high severity of illness in the metropolitan area of Syracuse, New York. This area includes three acute care facilities, Crouse Hospital (19,776 discharges excluding well newborns, 2015), St. Joseph's Hospital Health Center (24,803 discharges, 2015), and Upstate University Hospital (28,237 discharges, 2015). Within the health care system of Onondaga County, the Syracuse hospitals work with a combined medical staff of 1,830 physicians and 12 nursing homes.
These hospitals provide primary and secondary acute care services to a small metropolitan area with a population of approximately 600,000. They also provide tertiary services to an eleven county region with a population of approximately 1,400,000 [13] .
Historically, the Syracuse hospitals have worked cooperatively to improve the efficiency and outcomes of care in cooperation with their joint planning organization, the Hospital Executive Council. These initiatives have included efforts to improve care for patients with high severity of illness [14] .
These efforts have included reduction of hospital stays, monitoring of readmissions, and reduction of inpatient complications. The programs have employed the All Patients Refined Diagnosis Related Group Severity of Illness system, as well as the Potentially Preventable Readmissions and Potentially Preventable Complications software [15] [16] .
These programs have focused on hospital inpatient utilization and outcomes, which is of major interest to nursing within the acute care facilities. Because inpatient hospital nursing is a 24 hour/7 day activity, most topics related to utilization and outcomes are directly related to this professional area.
Methods
This study evaluated the impact of high severity of illness patients on the hospitals of Syracuse, New York during a four year period, from 2012 to 2015. It focused on indicators of utilization and outcomes including inpatient discharges, lengths of stay, readmissions, and complications.
Within the study, this population was defined as patients at Major and Extreme Severity of Illness according to the All Patients Refined Diagnosis Related Groups developed by 3M™ Health Information Systems. The specific structure of the algorithm is the property of 3M™ Health Information Systems. This algorithm is based on clinical and demographic factors including principal and secondary diagnoses, operating room procedures, and age of each patient. The principal and secondary diagnoses are especially important. All of this information is available in administrative data abstracted from patient medical records [17] .
The study focused on these populations within the adult medicine and adult surgery inpatient services of the Syracuse hospitals. Between 2012 and 2015, these services accounted for more than 70 percent of inpatient discharges for the three hospitals combined. They have also included a substantial majority of inpatient hospital services in the United States.
The initial component of the study focused on basic indicators of hospital utilization, including numbers of inpatient discharges and patient days, by severity of illness. These data were aggregated for the combined Syracuse hospitals for 2012, 2013, 2014, and 2015. The study data were obtained from the hospitals of Syracuse, New York by the Hospital Executive Council. The Council provides management for the collection of data and the development of community wide studies of this type through business associate agreements with each of the hospitals.
The study analysis was based on administrative data. The data were processed using the 3M™ Health Information Systems All Patients Refined Severity of Illness system and basic spreadsheet programs.
Evaluation of the data in this component of the analysis focused on proportions of total discharges and patient days that were at Extreme and Major severity of illness. It also included changes in volumes for total adult medicine and surgery patients and for patients at high severity of illness, during this interval.
The second component of the study focused on lengths of stay and excess patient days for adult medicine and adult surgery patients in the Syracuse hospitals by severity of illness. This analysis also included evaluation of differences in stays by severity of illness and changes in stays during the four year period.
In this analysis, excess patient days were based on the differences between lengths of stay for the combined Syracuse hospitals and stays for a national sample of patients with the same distribution by severity of illness. For stays related to individual severity of illness categories, comparisons involved patients in one or more levels of severity, such as Extreme and Major. This approach effectively controlled for the impact of differences in the severity of illness of patients on inpatient stays.
The comparisons of lengths of stay and excess patient days evaluated, in part, the impact of the Difficult to Place and Complex Care Programs implemented by the Syracuse hospitals through the Hospital Executive Council. The Difficult to Place Program, initiated in 1998, focused on reduction of stays for patients discharged to nursing homes, the inpatient population with the longest stays.
The Complex Care Program was implemented early in 2015. It involved the development of services in nursing homes for patients with high severity of illness through a partnership among the long term care facilities, the Syracuse hospitals, and the Hospital Executive Council. The population included patients who required multiple intravenous antibiotics, extensive wound care, and one to one behavioral health services. The partnership included the distribution of Program Development Funds by the hospitals to support these services in the nursing homes.
The third component of the study focused on hospital inpatient readmissions for adult medicine and adult surgery patients in the Syracuse hospitals. It employed the Potentially Preventable Readmissions software developed by 3M™ Health information Systems to evaluate this outcomes indicator between 2012 and 2015.
Data elements for this component of the study included numbers of readmissions and readmission rates for each service. The impact of high severity of illness patients on volumes of readmissions and readmission rates were evaluated during the most recent year and during the four year period.
Results
The initial component of the analysis focused on indicators of hospital utilization with respect to inpatient volumes. Relevant data concerning adult medicine and adult surgery for the Syracuse hospitals are summarized in Table 1 .
This information demonstrated that patients with high severity of illness consumed large amounts of resources, indicated by inpatient days and discharges for these services. In 2015, adult medicine patients at Major and Extreme severity were responsible for 68.5 percent of the inpatient days and 51.9 percent of the discharges. For adult surgery, they generated 61.3 percent of the patient days and 27.8 percent of the discharges. These data reflected the larger amounts of hospital inpatient care expended on these patients through nursing, pharmaceuticals, and tests. This information also demonstrated that, for both services in the Syracuse hospitals, total inpatient volumes changed slightly between 2012 and 2015 while utilization for high severity of illness patients increased. The larger increases for high severity of illness patients suggested a shift in the volume of inpatient care toward these individuals.
For adult medicine, total discharges declined by 4.9 percent, from 35,278 to 33,552 during the four year period. At the same time, discharges for patients at Extreme severity of illness increased by 12.4 percent, from 3858 to 4335, and discharges for patients at Major and Extreme severity of illness combined increased by 3.3 percent, from 16,868 to 17,430. These developments may also have reflected the impact of a payer reclassification of medical observation patients, which caused the volume of lower severity of illness discharges to decline between 2013 and 2014.
For adult surgery, changes in the volume data were similar. Total discharges increased slightly, by 3.9 percent, from 20,430 to 21,221. Discharges for patients at Extreme severity of illness increased 32.4 percent, from 1385 to 1834, and discharges for patients at Major and Extreme severity of illness combined increased by 14.2 percent, from 5163 to 5897.
For adult medicine, total inpatient days declined during the four year period by 1.9 percent, from 181,235 to 177,721. Within this interval, days for patients at Extreme severity of illness increased by 9.5 percent, from 42,699 to 46,750, and days for patients at Major and Extreme severity of illness combined increased by 2.7 percent, from 118,629 to 121,792.
For adult surgery, total inpatient days increased by 7.4 percent, from 123,401 to 132,489. At the same time, patient days for Extreme severity of illness increased by 29.3 percent, from 34,637 to 44,785, and days for patients at Major and Extreme severity of illness combined increased by 15.0 percent, from 70,597 to 81,175.
The second component of the study focused on hospital lengths of stay and excess patient days in the combined Syracuse hospitals between 2012 and 2015. Relevant data are summarized in Table 2 .
These data demonstrated that, for both services, mean lengths of stay were considerably longer for high severity of illness patients than for those at Minor and Moderate severity. The stays for patients at Extreme severity of illness were more than twice the total stays for adult medicine and almost four times the total stay for adult surgery. With respect to adult medicine, this information demonstrated that the mean total length of stay for the combined hospitals increased by 3.5 percent, from 5.14 to 5.30 days, between 2012 and 2015. During this interval, the length of stay for patients at extreme severity of illness declined by 2.6 percent, from 11.07 to 10.78 days, and the stay for patients at Major severity of illness declined by 1.9 percent, from 5.84 to 5.73 days. It was notable that most of the declines in stays for patients at Major and Extreme severity of illness occurred between 2014 and 2015.
The data also demonstrated a substantial reduction in the number of total excess patient days for this service, from 4938 to 1667, between 2012 and 2015. Consistent with the length of stay data, a substantial part of this reduction involved patients at Extreme and Major severity of illness and occurred between 2014 and 2015.
With respect to adult surgery, this information demonstrated that the mean total length of stay for the combined hospitals increased by 3.3 percent, from 6.04 to 6.24 days, during the four year period. Within this interval, the mean length of stay for patients at Extreme severity of illness declined by 2.3 percent, from 25.01 to 24.42 days, and the stay for patients at Major severity of illness declined by 5.9 percent, from 9.52 to 8.96 days.
As in the case of adult medicine, the adult surgery data also demonstrated a decline in the number of excess days, from 5924 to −212, between 2012 and 2015. This reduction was generated by shorter stays for patents at Extreme and Major severity of illness.
The third component of the study focused on inpatient readmissions for adult medicine and adult surgery patients combined in the combined Syracuse hospitals between 2012 and 2015. Relevant data are summarized in Table 3 .
These data demonstrated that inpatient readmission rates for the combined Syracuse hospitals were considerably higher for patients at Major and Extreme severity of illness than for the total population. The rates for Extreme severity of illness were 2 -3 times the total rates and the rates for Extreme and Major severity of illness combined were double those of the adult medical-surgical population.
The readmission data also demonstrated that rates increased by severity of illness. Within every year and for each hospital, rates for Moderate severity of illness were higher than those for Minor severity, rates for Major were higher than those for Moderate, and rates for Extreme severity were higher than rates for Major.
As in the volume data, readmission rates by severity of illness increased over time. Between 2012 and 2015, total rates for the combined hospitals increased by 28.4 percent, while rates for Extreme severity of illness increased by 42.0 percent and rates for Extreme and Major severity of illness combined increased by 23.9 percent. 
Discussion
This study evaluated the impact of patients at high severity of illness on hospital utilization in a small metropolitan area. It included four years of data concerning utilization and outcomes for adult medicine and surgery in the combined hospitals of Syracuse, New York. These patients are high utilizers of nursing services within acute hospitals.
The study demonstrated that patients at Extreme and Major severity of illness accounted for between 60 and 70 percent of inpatient days for the two services. Mean lengths of stay for patients at Extreme severity of illness were twice the total stay for adult medicine patients and more than four times those of the total stay for adult surgery patients. Inpatient readmission rates for Extreme severity of illness were more than double the total rate for adult medical-surgical patients.
The study data also indicated that the impact of patients at high severity of illness on the major hospital services was increasing over time. Between 2012 and 2015, total patient days generated by Major and Extreme severity of illness patients increased by 2.7 percent for adult medicine and by 15.0 percent for adult surgery. For patients at Extreme severity of illness, patient days increased by 9.5 percent for adult medicine and 29.3 percent for adult surgery.
This information suggested that patients at high severity of illness accounted for a major proportion of health care in the Syracuse hospitals. The significant proportions of patient days for the two major services demonstrated that these patients were consuming larger amounts of nursing hours, pharmaceuticals, and testing.
If the experience of the Syracuse hospitals is typical of others, high severity of illness patients are dominating the utilization of acute care providers. By implication, they may also be dominating the expenses of many health care payors, especially Medicare and Medicaid. As low severity of illness patients are shifted to outpatient settings, the extent of this influence will increase.
The study data indicated that recent efforts of the Syracuse hospitals to address the increasing impact of high severity of illness patients have achieved mixed results. Programs to address inpatient stays for this population produced large reductions in numbers of excess patient days between 2014 and 2015. These results reflected the impact of the Complex Care Programs that were implemented in 2015.
At the same time, the mean lengths for high severity of illness patients declined by only 2 -3 percent for adult medicine patients and 0 -7 percent for adult surgery patients. These results suggested the impact of the programs on the actual stays and related consumption of health care resources was limited.
This information suggested that meeting the needs of high severity of illness patients while improving the efficiency and outcomes of care are especially challenging in a small metropolitan area. In the Syracuse hospitals, the impact of efforts to reduce inpatient stays and readmissions were constrained by the absence of another level of care within the continuum. The Subacute and Complex Care Programs have comprised an effort to provide the level of care that high severity of illness patients require on a 24 hour/7 day basis, however, they were developed and funded by the hospitals.
The study also could contribute to more extensive utilization of data concerning patients with high severity of illness. As interest in this topic increases, publication of additional data concerning this subject will be useful.
Conclusions
All of this information suggests that the care of individuals at high severity of illness is an important community concern. These patients are among the most disadvantaged members of local populations. They need and deserve to have access to settings of care beyond acute hospitals. Without that access, they will consume increasing amounts of the capacity of hospitals.
In small health care systems, the needs of this population can be especially challenging. Without access to another level of long term acute care, high severity of illness patients will remain in hospitals and occupy larger amounts of resources. Eventually, this development could reduce the availability of hospital inpatient and emergency department services for the rest of the community as well. In this context, some of the efforts required to evaluate and address this concern need to come from hospitals as they have in Syracuse, however, some of them need to come from the rest of local health care systems and the communities that depend on them.
